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ous coagulants and found acetic acid the most 
suitable, the planting industry eventually settled 
down to the production of rubber of two types : 

(1) washed coagulum, air-dried in the form com¬ 
monly known as pale crepe; and (2) surface- 
washed sheet rubber dried in a smoke-house, the 
so-called smoked sheet. Faced with these alterna¬ 
tives, the manufacturers were still unwilling or 
possibly unable to give the. planter advice. Some 
could use.only sheet, others only crepe, yet from 
both varieties very good motor tyres were made 
and exhibited at the last rubber exhibition in 1914. 
Any lack of information or advice from the manu¬ 
facturers was amply compensated for by the 
brokers and dealers. These gentlemen supplied 
abundant criticisms of surface defects and other 
minor details which have kept planters busy in 
their factories and the local chemists in their 
laboratories. 

In spite, however, of the time thus occupied, a 
very considerable amount of scientific work deal¬ 
ing with vulcanisation and the chemical and physi¬ 
cal properties of rubber has been accomplished. 
Prof. Whitby’s book is a significant record of the 
research work carried out on behalf of the plant¬ 
ing community. With one or two exceptions, 
our whole knowledge of the subjects treated rests 
on the results of such researches. The remainder 
of the book is concerned with the more purely 
physical researches on the properties of vulcanised 
rubber, for which we are indebted to the academic 
physicists. This is a novel feature, and comprises 
the first summary of the subject to be published. 

The technical aspect of rubber vulcanisation is 
dealt with by the author in chap. 16. This is 
perhaps the one chapter in the book which might 
with advantage have been extended. It is true 
that our knowledge in this direction is very 
limited, for reasons already given, but the sub¬ 
ject-matter does not include references to some 
of the more recently published work. It might 
with advantage have included an account of work 
on organic and inorganic “accelerators,” or 
vulcanisation catalysts, and cognate subjects, with 
particular reference to the fast-curing types of 
plantation rubber in which the “ natural accelera¬ 
tors ” take the place of the synthetic products 
which would otherwise have been added by the 
manufacturer. In this chapter, and indeed 
throughout the book, the author has suc¬ 
ceeded in preserving a detached and impartial 
attitude when commenting on published results. 
He has examined each thesis with care, and ex¬ 
pressed his reasoned conclusions with moderation. 

The book contains a mass of information—in 
fact, practically everything of importance that is 


known on the subject—and while it is put together 
systematically, it is no mere catalogue of facts 
and theories. One occasionally meets with an 
awkwardly worded sentence, but the meaning is 
usually clear. A few instances taken at random 
may be quoted. The word “breaking length” 
appears to be used in the sense of final length, 
whereas in other industries the expression has a 
totally different meaning. Hollow mixing rollers 
are usually provided with a single inlet or outlet, 
which serves for either steam or water; they are 
not provided internally with separate pipes for 
each. The ‘ ‘ thickness ” of a ring referred to on 
p. 288 is more correctly described as the width, 
for if the ring is considered as a short tube, the 
thickness would correspond to the thickness of 
the wall of the tube. 

The author has dealt with a subject which is in 
a state of rapid development, and considerable 
skill must have been required to incorporate the 
new material appearing during compilation. This 
may account in part for the frequency of footnotes 
of considerable length, some of which might with 
advantage have been included in the text. We 
have noticed a few inaccuracies and misprints; for 
instance, “ clippings,” “ modal,” “ centrifiguat- 
ing,” “Euphoria,” and “ laticometer. ” The 
book is provided throughout with copious refer¬ 
ences and an excellent bibliography which will be 
found of great value. H. P. S. 


Aeronautics. 

(1) Aviation: Theoretico-Practical Text-book for 
Students. By B. M. Carmina. Pp. ix+172. 
(New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1919.) iis. net. 

(2) The Theory and Practice of Aeroplane Design. 
By S. T. G. Andrews and S. F. Benson. (The 
Directly-Useful Technical Series.) Pp. xii + 454. 
(London: Chapman and Hall, Ltd., '1920.) 
15s. 6 d. net. 

(3) Aeroplane Structures. By A. J. S. Pippard 
and Capt. J. L. Pritchard. With an introduc¬ 
tion by L, Bairstow. Pp. xiii-I-359 4-21 plates. 
(London: Longmans, Green, and Co., 1919.) 
2is. net. 

(1) '"T''HERE is certainly room for a good 
J. elementary treatise on the aeroplane, 
written for young students who have only a 
moderate equipment of mathematical knowledge, 
and whose acquaintance with mechanics is limited 
to the fundamental principles and their immediate 
applications. Mr. Carmina had an obvious gap 
to fill, but one must unhesitatingly declare that 
he has failed to take advantage of the opportunity. 
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The programme the author sets himself is very 
suitable, there being chapters on the theory of 
flight, aeroplane construction, rigging, propellers 
and maintenance, while an appendix professes to 
deal with aerodynamical formuke and calculations. 
The general descriptions are passable, and evi¬ 
dently the author has had practical experience, but 
the theoretical side of the book is lamentable, and 
renders the whole work quite unfit to be called a 
“text-book.” 

The account of stability makes one wonder 
whether there should not be some censorship over 
scientific publications. Thus the author decrees, 
without any reference to the shape of a body, that 
“in this state (viz. of neutral equilibrium) the 
center of gravity of the body is at its center.” 
He declares the best form of equilibrium to be the 
neutral state. Apparently, stability is the next 
best thing. On propellers the author announces : 
“Propellers and mystery are synonymous. In our 
Year of Grace 1919, nobody knows exactly what 
a propeller is ”; yet seventeen pages follow to 
elucidate this mystery. One is pleased to be able 
to say that the chapter on “ flight hints ” is quite 
interesting. 

“Aerodynamical formulae and calculations,” in 
the form of an appendix, consists of a lecture 
delivered so far back as 1911. After the sort of 
sneers at mathematicians usual with a certain class 
of people who do not understand mathematics, the 
author gives some hopelessly inadequate formulae 
which' might have passed muster in the dark 
middle ages of aviation, but are certainly unfit as 
a statement of post-war knowledge. The climax 
of the book is reached, however, in the “defini¬ 
tions.” Algebra is “defined,” and a treatise on 
algebra follows which occupies four pages! The 
metric system is described as resting on a “ natural 
and invariable standard,” the metre being given 
as 30-37 in., and the litre as 1-0567 quarts. 
Momentum is defined as the “force of motion 
acquired by. a moving body by reason of the con¬ 
tinuance of its motion.” Trigonometry is “de¬ 
fined,” and then follows a treatise on trigono¬ 
metry, complete with tables, in three pages ! One 
can only regret that the author did not make sure 
about his mathematics and mechanics before he 
wrote the book. 

(2) Messrs. Andrew and Benson’s contribution 
to the “ Directly-Useful ” technical series of books 
issued by Messrs. Chapman and Hall deals with 
aeroplane design, largely from the aerodynamical 
point of view, but also from the structural. After 
two general chapters on the fundamental principles 
of aeroplane design and on the materials available 
for the purpose, the authors give a detailed 
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account of the properties of aerofoils, with care¬ 
fully compiled data in tabular and graphical form, 
of the kind made familiar by the publications of 
the aeronautics department of the National 
Physical Laboratory. This is followed by the 
theory of stresses and strains in struts and rods 
which is applied to wing-structures for mono¬ 
planes, biplanes, etc., in some detail, with a 
number of numerical illustrations. The aero¬ 
dynamics of stream-line bodies and struts comes 
next, followed by chapters on the design of the 
fuselage and chassis, both aerodynamically and 
structurally. There is a good chapter on the 
design of airscrews, including a brief account of 
the stresses on an airscrew. As introductory to 
the design of control surfaces, the authors give 
the usual kind of treatment of the theory of sta¬ 
bility, with an account of the different resistance 
derivatives and numerical applications to various 
kinds of machines. The chapter on performance 
includes the instruments used in machines, and 
this is followed by two interesting chapters on the 
general lay-out of machines and on the trend of 
aeroplane design. 

The book is clear, accurate, and profusely illus¬ 
trated by more than 300 excellent plates and dia¬ 
grams. While not differing widely in matter and 
arrangement from other books already published, 
Messrs. Andrew and Benson’s book, which is quite 
elementary in places, can be safely recommended 
as an easy ancl not too mathematical statement of 
our knowledge of the aeroplane in so far as this 
knowledge bears on the problem of design. 

(3) Messrs. Pippard and Pritchard have pro¬ 
duced a thoroughly trustworthy treatise, based to 
a large extent on their personal “ experience during 
the war while engaged in the work of supervising 
experimental designs from the standpoint of 
structural strength.” The book is not merely a 
statement of results; it contains a competent 
treatment of the subject from the theoretical point 
of view, and the student is -not left wondering 
how results quoted are to be justified mathematic¬ 
ally and mechanically, a fault that mars so many 
of the books on aeronautics. 

After a statement of the nature of the problem 
dealt with in the book, the authors give a brief 
account of the mechanics of flight and then pro¬ 
ceed to a description of the structure of an aero¬ 
plane in general and in detail. Chapters follow 
on the evolutions of an aeroplane in flight, with 
the consequent loads that the various parts have 
to carry during and immediately after such evolu¬ 
tions. The subject having been thus introduced, 
the authors then deal with the elementary theory 
of elasticity, framed structures from the graphical 
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point of view, the calculation of centres of gravity 
and moments of inertia, leading up to a detailed 
treatment of the theory and calculation of bend¬ 
ing moments, shear forces and stresses in beams 
under various conditions of loading and of sup¬ 
port, The application to the aeroplane then fol¬ 
lows, the forces on the main plane structure, the 
fuselage, and the control surfaces, in flight and 
on landing, being considered in turn, A chapter 
of particular interest is that on the partially dis¬ 
abled aeroplane. Questions of detail in design are 
dealt with next, followed by an account of the 
methods of testing. 

From the mathematical and mechanical point 
of view the chapter on the “principle of least 
work ” deserves special attention. The principle 
is a statement of the fact that for a structure in 
stable equilibrium the work function is a mini¬ 
mum, and the authors show how it can be used 
“ to find the stresses in structures which are static¬ 
ally indeterminate— i.e, in structures with too 
many members.” 

There are three appendices. The first consists 
of tables of values of what are called Berry func¬ 
tions. As Prof. Bairstow puts it in his preface, 
“the most accurate method of calculation of spar 
stresses yet known is due to Mr. Arthur Berry, 

. . . and by the help of a number of tables which 
he compiled the work is not unduly laborious.” 
The functions thus tabulated are :— 

/($}*=>6(2$ cosec 28 - i)j(2d'f, = 3(1-3# cot 2#)/(2$) s , 

f(#) = 3(ta n#-'#)/# 3 ; 

F(#)=6(i — 28 cosech 20)/(20) s , €>( 8) - 3(2# coth 28-1) /(20) 2 , 
<£(#) = 3(0- tanh 

Values are also given for tanh#. The second 
appendix reproduces the “materials specifica¬ 
tions ” issued by the Air Ministry from time to 
time, while appendix 3 gives the aerodynamical 
characteristics of various types of aerofoils. 

The book is illustrated by twenty-one plates 
and 259 diagrams. It is an authoritative account 
of one of the most important aspects of aero¬ 
plane design, as well as of aeroplane theory, and 
will no doubt be the standard work on the subject 
in English for some considerable time. 

S. Brodetsky. 


A Text-book on Oceanography. 

A Text-book of Oceanography. By Dr. J. T. 
Jenkins. Pp. x + 206. (London : Constable 
and Co., Ltd., 1921.) 155. 

HE higher forms of schools, teachers in 
training, and students attending schools 
of Geography in the Universities ” constitute the 
audience for whom this book is intended. It is a 
short summary of the more salient results of physi- 
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cal oceanography, and as such it is, on the whole, 
a well-balanced statement. It is based on the 
well-known “ Handbuch der Ozeanographie ” by 
Dr. Otto Kriimmel. Dr. Jenkins follows the same 
line of treatment, and borrows from the matter 
of this authoritative work. 

As Dr. Krummel’s book was published in 
1907, the work before us neglects matters of much 
interest that have been investigated since that 
date. Thus there is comparatively little about 
hydrobiological phenomena, and the modern ionic 
theory of solution is not dealt with in spite of the 
great importance of recent work. The section 
on the composition of sea-water suffers by this 
omission. It is not quite accurate to say that 
“ radio-activity is not observable in sea-water,” 
and the young student may find some difficulty in 
the statement made that, “if the electric con¬ 
ductivity of pure water be taken as nil, then that 
of sea-water at o° C. and of salinity 35 per mille 
will be 0-0293 ohms.” 

The section on the tides is badly done. There 
are several misprints in the expressions given for 
the tidal potential, and these may trouble inex¬ 
perienced readers. Moreover, it is stated that 
“ the numerous calculations necessary in the har¬ 
monic analysis can be performed by a machine— 
the tidal predictor.” There are said to be four 
of these machines in existence, and that one of 
them belongs to the British Government. This 
does us too much credit: the British machine is 
privately owned, and there are really more than 
four in existence. As a matter of fact, the British 
tide-tables published by the Admiralty are also 
privately computed. 

Is it correct to say that the form of waves is 
trochoidal? Cold surface water does not sink 
down at the Poles because of its greater density, 
but flows superficially and in a southerly direction 
for a considerable distance because of its low 
salinity before it sinks to the bottom. Recent 
work by the Scottish Fishery Board shows that the 
direction of flow of water in the north-west part 
of the North Sea may take the reverse direction 
to that represented on p. 182. 

Apart from such mistakes, and in spite of a 
certain lack of appreciation on the part of the 
author of the spirit and method of modem marine 
research, the book is sure to be useful to just 
the kinds of students mentioned in the preface. 
But it is too small (and dear), and it is badly 
illustrated. The figures are all borrowed, and 
the sources of many of them are unacknowledged. 
From the point of view of the student the index 
is bad. J. J. 
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